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> bonswerpysHbsie aBromobnnm, paboraowme Ha
Knr

> TexHomnmorma Mcrnosib30BaHNsa OgQHO-
KOMMNOHEeHTHOro TONnJ/INBa

> TexHosmormsa Ucrnosnb30BaHna ABYX-
KOMIMOHEeHTHOro Ton/inBa

> CrnoxHocTH npyu BBegeHnmn rexHonorwn Kiir

> beaonacHoOCTs TpaHCIOpPTHbIX cpegcTs Ha KITlr
> CraHgaprTsl H HOPpMaTHWBHO-TIpaBoBoe
peranpoBaHne

> BbiBogbl M pexomMerHgayunm




te

bonswerpysHosie aBTomMmooOm.

1111

v ABTobycsi

> BHe,qOPO)KHbIe TPaHCINOPTHbIE CcpegcrBa
v’ Tpakropbl cesnibCKOXO03HCTBEeHHOro/KOMMYHarsHOro
Ha3HaYeHns
v Jlecoxo3auCTBEeHHaa TeXHNKa
v CTpounTesnibHas TexHUKa n obopygoBaHme
v' CKnagckKme raravym

source : Kalmar
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bonswerpysrHosie aBTomMmobusin, oOCHaljeHHbIe

L4

> MOHO-KOMMOHEHTHOE TOINMJINB(

v' [poussodumenu opuauHanbHo2o obopydosaH
» NMMpupogrHeIin ras (KIr/crir)
- bBnomeramn (CBG / LBG)

> ABYyX-KOMMOHEHTHOE TOI/1/B o=
v’ [Mpou3eodumenu opuauHanbHo20 060pyO08aHl: = &
 Hexoropsie npon3ssognrenyu R ;
v' [poussodumerniu asmomobusibHo20 060pyA084&:s
* B HexoTopsbix cTpaHax |

v lNepeocHawernne
 Psg BO3MOXXHOCTEeHN




bonbwezpy3Hbie aemomMobusiu Ha OOHO-

(0], OHEeHITIHOM 1110 5 C

> MpenwMywecrea
v CneyunanbHbIN gBUAraresib = onrumaribHoe rnorpebrneHns
MeTaHa B KavYecTBe TOonnnBa
v MakcumanbrHoe Kos-Bo yumnuHgpos KIr->
MaKcumarnbHbINA npober Ha ogHoH 3anpasBkKe

v besonacHoe uncnonb3oBaHne KIir
 Kpa>xa ronnnBa NCKITrOMeHa
 OnTummn3sauns Bbibpocos

> Hegocrarkm

v MppacmpykmypHbie orpaHmnuYe Hust
 OrpaHnYeHHbIA npober Ha ogHOM 3anpaBKe
« OrcyrcrBmne anbrepHarnBbl B CITyYae MHQPaCTPYKTYPHbIX
cboeB

v’ BbICOKasi CTOMMOCTb pa3paboTku gBuraresns
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TMpuHynn paborsl gBurarensa Ha o,qu-

KOMITIOHEeHTHOM TolJinse

> UWcnonssoBaHne npurHuynna Otto

(annekmpo3axxuzaHue)
v CneunanbHbiv geurarens gnsa Krr
v' [lauecamerib oCHaWleH CHCTEeMOM INTIeKTPOI3AXKNTaHNS
v’ [lauecamernb ocHaWeH kKamanumu4yecKkum :
ooxKuaamerieM 8bIX/I0MHbIX 2a308

> Hnaxww ypoBeHs BbIOpOCOB

CpaBHeHMNMN C aN3eJsibHbIM TOIN.

v B OCOOEHHOCTH OKUCITIbI a30Ta H
TBepagblie YacTuuybl

Source: lveco



MorHo - TonInBHbIE gBHUraresiv s

Oonbwerpy3Hbix aBromobnnen

> IMonnHasa pa3paborka HOBbIX TUINOB ABUraresneu
v’ BbICOKasi CTOMMOCTb pa3paboTkm
v' BbICOKasi CTOMMOCTb UCNbITAHUH

» MpenmywjecreeHHO npegcraBsier MHTepec

A4S Mpon3BogNTEesnIe KoOMNieKcHoOro

Erdgas-

06opm05 Ganlﬁregler .@. Druckbehalter
X ) li : : E ;
& _ uft-
[ ‘ Uhler
—_—

Luftmassen-
messer

i |
: |

r. [ Schalldampfer mit
= "Oxidations-Katalysator

i Motorsteuergerat . Fahrzeug-
fuhrungs-
rechner

source : MAN




TexHosornsa AByX-KOMIMNOHEHTHOIro ToONnJINBa A

OonsLerpysHbix aBromMmobnnen

> Mpeunmywecrea
v OTCcyrcrBue orpaHmuY4eHmnm CcO CTOPOHbI UHpacmpykmypbl
Krir
* 100% -e gbyHKyUNOHMPOBaAHNE Ha pe3epPBHOM
AN3es51bHOM Tornnee
- QononuurensHbiv npober Ha ogHov 3anpasxke=> KIIIr
+ Onzensp
v' OTHOCHTEJsIbHO HU3Kasa CTOMMOCTb pa3paborkmu
AaBsurarens

> Hegocrarkm
v TexHomorn4yeckmne HegqoCcrarkm gu3esnsp/ ras
v MoreHumnansHo 60s1ee BbICOKUM YpPOBEHb BbIOPOCOB, 4yem
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INMpwHyunn paborel gBuraresner Ha gByxX-

KOMITIOHEeHTHOM TolJinBe
» HUcnonb3oBaHme AgN3esnibHOro geuraress (3axuzaHue 3a
cyem 20peHUs)

v Tpebyercs He3HaYHuTenbHasa mogepHun3aumnsa 6a3oBoro
asurarens

> 3JamelwyeHne HeKoTopou 4YacT gN3esIbHOro Tonyinea
ras3oBbImM

v Teopmnsa: 3amewerHune go 98%

v Mpakruka : B cpegHem okosio 70 - 80 %
> 3axkurarHme ra3o-Bo34yUWHON CMecH 3a cHer
HMHXXeKUunHn gn3ens

v Fa30-Bo3QyWIHaA CMecCh rnpu TaKre BITyCKa
v Westport - rexrHonorus HPDI

> Tpebyercs SneKTpoHHoOe KOHTPOJIbHOe YyCTPOMUCTBO
(2KY)




MUHXxeKkTOp
MpupoaHbI npupoaHoro
ras v rasa

Taxr

bIA

NHXeKuus
UHXXEKTOop

avsens ansa
3aXuraHus
cmecu

Bos3ayuwHo-
rasoBasi CMecb

Takr Bsixnona

OTtpabora
-HHbIW ra3s

Source : CAP (Clean Air Power)




Dual-Fuel technolog y

G-Volution LPG ‘Dual-Fuel’ System

Principle of emulation is patented
by G-Volution

Optimi
-’

}
| |

Common Rail

€ HPR@

Source : www.-g-volution.co.uk




Westport Dual-Fuel technology

Cummins Westport

_ _ Dual-fuel engine with one (1)
. 1 Injector Unit ~ combined CNG / Diesel injector

(Ze /‘

Natural Gas Jet

| Pilot Diesel
Fuel Spray

Source : Westport Innovations Inc.

Diesel HPDI
Injector Injector

Source : Westport Innovations Inc.




TexHnyecKkmne CII0O)KHOCTH npH ACnosib30BaHNHN
ABYyX-KOMIMOHEeHTHOro rorjinBa

> BbIOpocskl
v' Yrnesogopogei
v OKMuCIIbI a3oTa

Hannyne sakoHogarensHoro perynnpoBaHns obecneydnr
cosgaHne TexHNYeCKNX DeleHun

(oepaHuyeHue 8b16poOCO8)




> CPpoOK aKcnnyarayumm gemrarens
v TemMneparypHbIH pexxum
v [MukoBbIe 3HaYeHNsI QaBIIeHNUA MPH CIXKNUraHnum
v FHeobxogumocTes npegorBpaljeHns Onepexkarouero
BocrniameHeHusa

N




TexHnyeckne CrIO)KHOCTH rNpH UCIOSIb30BaHNHN

Yy -y 11 = ’ Y = s J - (4 ! /0

> XpaHeHHne rasa

v' Kak npaBnno, cneumnannsmpoBaHHbIN gn3anH 6onswerp VI3HbIX
aBromobuneun
v OrpaHu4YeHHoOe npoCcTPaHCTBO 4JIA ra30Bb

v Ucnonb3oBaHmne B CypOBbIX YCIIOBUSAX:

* JKcTpemMarnbHble TemMneparypbi
- CunbHaa BHOpayuns/ yaapHasa Harpys3Ka
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IKCNyaraynoHHbIe CIIOXXHOCTH

> JanpaBKa

v Heobxognm gocraroyHbi o6 b5emM ra3oB. &
v 3anpaBka B HOYHOe BpeMs N
v 3anpaBxa Ha mecre

v YBennyernne gnurensHocTy npobera Ha | .

OQHOM 3arnpaBKe 3a cyer ClIlI

> Ob6crnyxuBaHne
v Cerb opraHM3auni, nNpegocraBrsrowmx
obyyeHnne B obriacru rasoBbix cHCTEM
> 3axKoHogaresnibCTBO, perynmpyrouee
MCIoJIb30BaHMWe BHEQOPOXXHOMN TeXHMKHN Ha gByX-

KOMITIoOHeHTHOM TolnJiMBe
v KomnorneHTsI
v MnnanMpoBaHne cHCcTemMsl
v Bei6pocsr

Source : RAVO

Source : xperion




Cywecreyroujee 3aKoHogaresnbCcrBo B
obnacrwn KIir/ Crir

> KomMnoHeHTbHI
v KInr & Kbr 2 UN ECE R110 - guia aBromoOunesn

> lMpoeKxTupoBarHne cuCcTeMbl

v R110 gna TC knmaccoB N M
v UN ECE R115 gna TC xknaccos N vy M

3aKoHogaresnnbCcreo Heobxogumo guisa npoussodumenel
ob6opydoeaHus, npou3zeodumersieti asmomMmobusibHo20 o6opydosaHusi M
nporpamMm rno nepeocHaljeHnIo Ha gByX-KOMIOHeHTHoe
TOMNJINBO




EBponenckoe 3aKkoHogaresnbCcrBo,

perynupyrowjee Hopmbel BbIOpPOCOB

> BbIOpocskl

v' Maccaxupckmne n nerxospie aBro \,/\v,): EBPO 1, 2, 3, 4,
5, 6

v Fpysossie TC n aBrobycsI (\,;/ V., : EBPOIL, II, I, IV, V, VI,

(EEV)
- beH3WHOBbIe ABMrareny
- AnsensHbie geuraresnm
- FasosBblie geuraresnin> OQHOKOMNOHEHTHbIe MK []eyXx-
KOMIoHeHmMHkIe ra3oBble asuratenu 2> HopmaruBHoO-npaBoBoe
perynmMpoBaHne OoTcyrcrByer

HeobxogmnmMo HoOpMaTHBHO-NIPaBoOBOe perynnpoBaHne
MCrIOJSIb30BaHNA ABYX-KOMITOHEHTHbIX ABHUIraTernen;




Kommepuyeckoe npyumeHeHne

> HeobxogmWMoOCTb B 5KOJIOrMYHbIX M SHeprocbeperarwuwmnx
TexXHOJIOrmuax gins:

v (MecrHOro) npasmuresnibcrea

v KOMnaHnH, cobrmrogarowmx sKonormdeckme rpeboBaHns
> BO3MOXXHOCTD 3aHATHA “HMWIN Ha pbIHKe”
> BO3MOXXHOCTb 3KOHOMMM 3aTPAT (s 306UcCUMOCMU OM UeH Ha MO/UEo)

Mpy3onoabLemHoe obopyaoBaHue CenbCcKOX03sINCTBEHHas, IeCOXO3ANCTBEHHas U
Ha KINI/CIMI xopowo n3BecTHo. CcTpouTeribHasA TexHukKa Ha rase HE o4yeHb XOpoLIO N3BECTHbI
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Kommepuyeckoe npumernernne Krir

> B ocobeHHOCTH U1 BHYTPEHHHNX MapKoB
v ABTobycsi
v Mycopo-c60oposyHbIe MalWnHbl
v MecrTHbIe/PernoHanbHble NoYTOBE
v CKIniagckme rarasm
v Texwwkxa, ncnonb3yemas B riome

v U 1.8
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PervoHnarnbHbIe pa3sninyms

> CyujecrBeHHbIe PervoHasnbHblie Ppa3sinymsa B

obnacrmn
v Hanu4us 0aHHbIX o kayecmey
v Hanu4us daHHbIX 0 6e30nacHocmu
v'ljeH Ha He06XQ0 B




Kavecrso cuwcrem KIir

> BHegpeHne HOPpMaTHUBHbIX TpeboBaHNN K

ceprupmuKaynn KOMNOHEeHTOB
v UN ECE R110

> BHedpeHuUe HOpMamueHbIXx mpebosaHull K

cepmucghukayuu cucmem
v UN ECE R110 ana Nno
v Ha 6ase UN ECE R115 (nepeocrawenne)
v Ocmorp TC Ha npegmMmer CHCTEeM nNepeocHalyeHns




te

besonacrHocTrs cuncrem KIir

> HcnonbaoBaHMe HCKITIOYHNTEITIBHO pa3pelleHHbIX
KOMIOHEeHTOB
> OOyvyenne n ceprupmuKaymsa
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CLUA, 2004 r

ABTomobunb Honda (KMI), sagHun
yAap.

v YTeuka otcyTcTByeT

v BocnnameHeHue otcyTcTByeT

v B3pbIB oTcyTcTBYeT




YtpexT, Hnaepnanasoi, 1990 r.
lNMoxap y rapaxe, HeCKOJNIbKO aBTOOyCcOB
Ha KII" BHyTpu rapaxa.

v B3pbIB LUIIMHAPOB He 3ahuKCNpoBaH

v KoppekTHasi paboTta orpaHuunTenemn
[aBneHns




Bpasunua, 2003 r.

CamocTofiTeNnbHOEe yBenu4yeHue aarnbHOCTH
npob6era aBtomoo6una Ha KININ Ha ogHoun 3anpaBkKe.
“MexaHuMK” ncnonb3oBan camoaesibHbIU 6annoH
KM ¢ pabouum pasneHnem Bcero 30 6ap u 6e3

orpaHnyduTensa gaBslieHUA '
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Taunnaung, 2003 r.

TC, nepeocHaweHHoe Ha KIIN npn nomowm GannoHa Ans xpaHeHus
auetuneHa (paboyee pasneHue okono 60 6ap). BapbiB TC Bo Bpems
BTOPOW 3arnpaBKU.




PeanbHblie cnyvyau asapuli

PeknuHrayseH, N'epmanusa, 2000 r.
ABTOMexaHUK 3anpaBnseTt cBoo mawmnHy Ha CIIM Ha 3anpaBke KII, ucnonb3yna
camopenbHbin agantep. Paboyee naBneHue unctepHbl CIIN Bcero 30 Gap.

AHanoru4yHbIu crny4yam B r. dMMeHAUHreH, lepmaHusa, NATLIO MecsiLLlaMun paHee.
Boautenb noayman: “'a3 — oH u ecmb 2a3”
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PeanbHblie cnyvyau asapuli

leTeboprT, LUBeuunn, 15-01-2010 r.

Boautenb rpysoBuka 3 JIutebl 3anpasnset 6annoH CII ans,
npeaHa3Ha4YeHHbIN ANA KKYXHU» BHYTPU rPy30BUKa Ha CTaHLUU 3anpaBKu
KMNr. OH ncnonb3yet camogenbHbIM aganTtep. 3anpaBKa yaanacb TONbKO
nocrne napbl Heyaa4HbIX

NOMNbITOK.
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http://www.gp.se/nyheter/goteborg/1.290634-far-och-son-i-explosion?articleRenderMode=image&image=bigTop
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PeanbHble cnyyau aBapum

Ctokronbwm, LBeunsa 29-01-2010 r.

BoauTtenb 3anpaBnsietr cBon aBTtomobunb Ha CIIM Ha
ctaHuuu 3anpasku KIIT.

Ucnonb3yeTtcs -

caMozaenbHbIN aganTep. 5

Konbueobpa3HbI=
6annoH CIIr =
(pabouee paBnenne30 6ap)l .

Picture : AP Photo / Johan Engman / Scanpix
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3arnpasKu R
O6pasubl MHCTPYKUUN, Nur fir
NCNosNb3yeMbIX Ha 3anpaBOYHbIX Erdgas
cTaHumsax ABCTpuu n NepmaHum, et
npeaynpexaarowmx Bogutesrien o
pasnunuuax mexay CIMNIr v KMNr

natural gas (cne)
aardgas

gaz natural (env, 6ne)
O0A3aTesiIbHO Ha HECKOSbKUX metano

A3blKax gaz ziemny
NPUPOAHDbIN ras

(paGouee pasnenne 200 ar)

[omkHbl ObITb pa3MeLleHbl B i e s
HECKOJIbKNX XOPOLUO 3aMeTHbIX e T T R

Allgen voor voertuigen op aardgas.
' Pour véhicules equipes du gaz
MecCTax Ha 3anpaBOYHON CTAaHLUM BEEeatte
Solo per veicol a gas metano.
Tyiko do samochodow na gaz iemny
TONRKO ANR 'lp.'l"cﬂ()plub-’l CpeacTa

NEPLLOIKN NPUPOAHOTD Ta2d




KNI GE3OIMNACEH,




KrII 6e3onaceH, npu

6e3onacHom cnocobe
ucrnnonvlosaHusa!!
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KIIIr 6esonaceH, npu 6e3onacHom cnocobe

ucrionn13064dHUA

HeoGxoaumblie nencreus
v’ O6y4yeHue n ceptuchmkaumsa nepcoHana CTO
v’ O06y4yeHune n ceptuchukaumna sogutenen TCIMNI

v’ O0y4yeHue n ceptuchmkauma aBTOMEXaHUKOB

v’ O0y4yeHMe nepcoHarna noXxapHbIX U cnacaTesibHbIX CrnyX0
v'O0y4yeHMe nepcoHana TaMoXeHHbIX OpraHoB B MecTtax npubbiTua TC
B CTPaHy

v YeTKne MHCTPYKLMM HAa HECKOJNbKUX A3bIKaX Ha 3anpaBO4YHbIX
CTaHUnAX

OOy4yeHMe MOXeT NpeaoCTaBUTL.
v YyebOHbIM MHCTUTYT Clean Vehicle (Clean Vehicle Training Institute)
www.cleanvehicletraining.com




ObyyvyeHne M KOHCaNTHHIr B obriacrm

KO3M0)KHOCTb OKa3aHnsA yCiiyr Cco CTOPOHbI cliegyroumnx

OpraHn3aynu:
RAP Clean Vehicle Technology
www.rap.ac
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RAP Ciean Vehicle Technology
Clean Vehicle Training Institute

\
-\ www.cleanvehicletraining.com
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clean vehicles training institute
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RAP ciean Vehicle Technology

Ansa nonyyernns nogpobrHov nHpopmaynn obpawanrecs:

www.rap.ac

RAP Clean Vehicle Technology
Beekstraat 8-A

NL - 7227 NC Toldijk

Tel. : +31 (0)575 45 15 13

E-mail : info@rap.ac




RAP Clean Vehicle Technology

> Over 20 years experience in vehicle fuels i
v LPG, CNG, Biogas, LNG, Hydrogen
v Worldwide active
» Training
v’ Technical
v’ Safety
v' Commercial
» Consultancy

NGV & H,V Training for
Fire Brigades

B e

v’ Technical Tractor onvrte to
v Safety Dual-Fuel Biogas
v Commercial

> Sales

v XPerion Transportunits for CNG & Biomethane

» Co-founder of Clean Vehicles Training Institute
» Export Manager Eurogas Autogas Systems
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RAP Clean Vehicle Technology

This presentation is prepared by RAP Clean Air Products for information exchange in the project : Clean Cities Transport
workshop in Kazakhstan. March 2011

Although the author of this document strived to give complete and correct information, neither the principal nor

RAP Clean Vehicle Technology can be held liable if the provided information is mis-used, mis-interpreted, incomplete or
failing in any other way.

It is not allowed to copy information and/or pictures, graphs or other illustrations from this presentation without the written
approval of RAP Clean Vehicle Technology

RAP Clean Vehicle Technology strived to find and mention the source of illustrations. If you nevertheless have the impression
that material is used inequitable, please contact

Www.rap.ac




